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Latched 4/8 Channel Analog Multiplexers 



ADG528A. ADG529A 



FEATURES 

44V Supply Maximum Rating 
Vss to V PD Analog Signal Range 
Single; Dual Supply Specifications 
Wide Supply Ranges (10.8V to 16.SV} 
Microprocessor Compatible {100ns WR Pulse) 
Extended Plastic Temperature Range 

{~~40Xto +8S a C) 
Low Leakage (20pA typ} 
Low Power Dissipation (28mW max) 
Available in 16-Lead DIP and 

20-Uad LCCC/PLCC Packages 
Superior Alternative to: 

DG528 

DGS2S 



FUNCTIONAL BLOCK DIAGRAMS 




6db 



AO A1 AZ EN RS 



AO A1 Eftl RS 



GENERAL DESCRIPTION 

The ADG528A and ADG529A are CMOS monolithic analog 
multiplexers with 8 channels and dual 4 channels respectively. 
On-chip latches facilitate microprocessor interfacing. The 
ADG528A switches one of 8 inputs to a common output depending 
on the state of three binary addresses and an enable input. The 
ADG529A switches one of 4 differential inputs to a common 
differential output depending on the state of two binary addresses 
and an enable input. Both devices have TTL and 5V CMOS 
logic compatible digital inputs. 

The ADG528A and ADG529A are designed on an enhanced 
LC^MOS process which gives an increased signal capability of 
Vss to V DD and enables operation over a wide range of supply 
voltages. The devices can comfortably operate anywhere in the 
10. SV to 16.5V single or dual supply range. These multiplexers 
also feature high switching speeds and low Ron* 

PRODUCT HIGHLIGHTS 

1. Single/Dual Supply Specifications with a Wide Tolerance: 
The devices are specified in the 10.8V to 16.5V range for 
both single and dual supplies, 

2. Easily Interfaced: 

The ADG528A and ADG529A can be easily interfaced with 
microprocessors. The WR signal latches the state of the 
address control lines and the enable line. The RS signal 
clears both the address and enable data in the latches resulting 
in no output (alJ switches off), RS can be tied to the micro- 
processor reset pin. 



3. Extended Signal Range: 

The enhanced LC 2 MOS processing results in a high breakdown 
and an increased analog signal range of V ss to Vpr> 

4. Break-Before-Make Switching: 

Switches are guaranteed break-before-make so that inpu t 
signals are protected against momentary shorting, 

5. Low Leakage: 

Leakage currents in the range of 20pA make these multiplexers 
suitable for high precision circuits. 



ORDERING GUIDE 





Temperature 


Package 


Model 1 


Range 


Option 2 


ADG528AKN 


-40°Cto+85X 


N-28 


ADG52SAKP 


™40°Cto+85°C 


P-20A 


ADG528ABQ 


-40°Cto+85°C 


Q-18 


ADG528ATQ 3 


-55 Cto + 125°C 


Q-18 


ADG528ATE 3 


-55*Cto + 125°C 


E-20A 


ADG529AKN 


-40 a Cto+85°C 


N-18 


ADG529AKP 


-40 o Cto+85°C 


P-20A 


ADG529ABQ 


-40°Cto*85°C 


Q-18 


ADG529ATQ 3 


-55°Cto + 125°C 


Q-18 


ADG529ATE 3 


-55°Cto + 125°C 


E-20A 



NOTES 

'To order MIL-STD-883, Class B processed parts, add 
/883B to part number. See Analog Devices Military 
Products Databook (1990) for military data sheet. 

2 E - Leadtess Ceramic Chip Carrier (LCCC); N ~ 
Plastic DIP; P - Plastic leaded Chip Carrier (PLCC); 
Q - Cerdip. 



REV. A 

information furnished bv Analog Devices is believed to be accurate and 
reliable. However, no responsi bi lily is assumed by Analog Devices for its 
use, nor for any infringements of patents or other rights of thi rd parties 
which may result from its use. No license is granted by implication or 
otherwise under any patent or patent rights of Analog Devices. 
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ADG528A/ADG529A— SPECIFICATIONS 

Dual Supply (V aD = +10.8V to -M6.5V, V ss = -10.8V to -16.5V unless otherwise notel) 





ADG52SA 


ADG528A 


ADG528A 








ADG529A 


ADG529A 


ADG529A 








K Version 


B Version 


T Version 














-40*Cto 




-SSXto 






Parameter 


+ 25X 


+ 85°C 


+25X 




+ 25°C 


+ 125°C 


Units 


Comments 


ANALOG SWITCH 


















Analog Signal Range 


V ss 




V S s 




V SS 


Vss 


Vmki 






V D d 


v I>D 


V OD 


V DD 


V DD 


V BD 


V njiix 




Ron 


28© 




280 




280 




fHyp 


- 10V=£V S *£ 4- 10V ImA^ Test Circuit 1 




450 


600 


450 


600 


450 


600 


il max 






300 


400 


300 


400 






il max 


V D d = 15V( ± 10%) t V ss - - 15V( ± 10%) 












300 


400 


ii max 


V DD = 15V( ±5%), V ss - ™ 15V(±5%) 


Ron Drift 


0-6 




0.6 




0.6 




%/°Ciyp 


-10V^V S ^+ lOV^ns^ 1mA 


Kok Match 


5 




5 




5 




%typ 


1 U V - V $ * IUV T if>s — inxn 


Is (OFF), Off Input Leakage 


0.02 




0.02 




0.02 




nA lyp 


V I = ± 1QV> V2 - + I0V; Test Circuit 2 




] 


50 


1 


50 


I 


50 


nA max 




1 D (OFF), Off Output Leakage 






0.04 




A flit 




nAtyp 


VI = ±1GV,V2= + 10V; Test Circuit 3 


ADG528A 


] 


100 


| 


100 


] 


100 


nAmax 




ADG529A 


1 


50 


1 


50 


1 


50 


nA max 




IdCON), On Channel Leakage 


04 




0.04 




004 




nA typ 


VI = ± 1SV S V2- + I0V; Test Circuit 4 


ADG528A 


i 


100 


1 


100 


1 


100 


jiA max 




ADG529A 


I 


50 


1 


50 


1 


50 


nAmax 




Idiffj Differential Off Output 


















Leakage ( ADG529A only) 




25 




25 




25 


nA max 


VI = ± 10V, V2=^]QV> lestCireuitS 


DIGITAL CONTROL 


















Vt^H) lEnput High Voltage 




2.4 




2.4 




2.4 


Vmin 




Vjt^i y Input Low Voltsge 




0.8 








0.8 


V niax 








I 




1 




1 


p.A niax 


* IN J L1J DP 


^IN t/J|ji**f LJljJUt *^4|J<i<- lldllKL 


8 




8 




S 




pF mux 




DYN AM I C CH ARACTF RI ST ICS 1 


















^TRANSITION 


200 




20G 




200 




nsryp 


VI = ± 10VjV2 = ^10V; Test Circuit 6 




J00 


400 


300 


400 


300 


400 


ns max 




tt>PEK 


50 




50 




50 




ns typ 


Test Circuit 7 




25 


10 


25 


10 


25 


10 


ns mill 






200 




200 




200 




ns typ 


Test Circuits 8 and 9 




300 


400 


300 


400 


300 


400 


ns max 






iw 








200 




nstyp 


Test Circuits 8 and 10 




300 


400 


300 


400 


300 


400 


ns max 




t w Write Pulse Width 


100 


120 


100 


120 


100 


130 


n&min 


See Figure I 


ts Address, Enable Setup Time 




100 




100 




100 


ns mm 


See Figure 1 


t H Address, Enable Hold Time 




10 




10 




10 


ns min 


See Figure 1 


t RS Reset Pulse Width 




100 




100 




100 


nsmin 


See Figure 2 


OFF Isolation 


68 




68 




68 




dBtyp 


Ven-O.SVjRl^ IkO.Ci..^ ISpF, 




50 




50 




50 




All r»4r> 

aj5 mm 


Vfj ™ / v rms, i = muKfiz 


Cs(OFF) 


5 




5 




5 




pF typ 






















ADG528A 


22 




22 




22 




pFtyp 


V EN = 0.8V 


ADG529A 


11 




11 




U 




pFtyp 




Qjkj? Charge Injection 


4 




4 




4 




pCtyp 


R s = Oil, V s - 0V ; Test Circuit 1 1 


POWER SUPPLY 




















0.6 




0.6 




0.6 




rnAtyp 


VrN^V^LOrV^H 






LS 




L5 




1.5 


mAmas 






20 




20 




20 






VrN^V^orVipiH 






0.2 




C.2 




0.2 


mA max 




Power Dissipation 


10 




10 




10 




mWsyp 








28 




28 




28 


mW max 





NOTE 

'Sample ttswd a* + 25 a G toenmrecomfiiliaiige. 
Specifications subject to change without notice. 
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Single Supply (Vpp = + 10.8V to -H&.5V, V^s = GND = 0V unless otherwise noted.) 





ADG528A 


ADG528A 


A0GS2SA 








ADG529A 


ADG529A 


ADOS29A 








K Version 


E Version 


T Version 










-WCto 




-40°Cto 












+25*C 


+a5°c 


+ 25*C 


+ 85X 


+ 25*C 


+ 125*€ 


units 


Comments 


ANALOG SWITCH 


















Anslov Signal Raniw* 


GND 


GNSD 


GND 


GND 


GND 


GND 


Vmiii 








Vdd 


V D i> 




v DD 




V max 




500 




500 




500 




fltyp 


CrND^Vs^ + 10V,l|>s = 0omA;TestOrcuitl 




700 


1000 


700 


1000 


700 


1000 


£1 max 




Ron Drift 


0.6 




0.6 




0.6 




%PC rvn 
/Of \j lyjj 


vji > lj v t iu v , ijys — Jill/ \ 


Rois* Match 


5 




5 




5 




% typ 


GND^V S =£+ lOVJps -0.5mA 




0,02 




0.02 




0.02 




nA typ 


VI = + IGV^GND, V2 ™GND/+ 10V 




1 


50 


1 


50 


1 


50 


11 A max 


Test Circuit 2 


Id (OFF), Off Output Leakage 


0.04 




0.04 




0,04 




nAtyp 


V! ^ + JOV^GND, V2 =GND/ + 10V 


ADG528A 


1 


100 


1 


100 


1 


100 


nAmax 


Test Circuit 3 




1 


50 


1 


50 


1 


50 


nA max 




Id(ON), Oil Chanel Leakage 


04 




0.04 




0,04 




nAtyp 


VI - + 10V/GND, I0V 


ADG528A 


1 


100 


1 


100 


1 


100 


11 A max 


Test Circuit 4 




1 


50 


1 


50 


1 


50 


nA max 




Idifft Differential Off Output 
















VI = + lOV/fiND V?-riNfl/+ tnV 

V i — T iuv i\JTN U j V jt — VI i> mJl t my 


Leakage (ADG529Aonly) 




25 




Lj 




■>«i 

Lj 


nAmax 


Test Circuit 5, 


DIGITAL CONTROL 


















Vimhj Input High Voltage 




2.4 




2,4 




1A 


V mm 




Vikl. Input Low Voitage 




0.8 




0.8 






Vmax 




IlNL Or fjEKH 








I 




] 


jxA max 


V rN 3sQtoV Dl> 


C| N Digital Input Capacitance 


g 




s 




$ 




pF max 


DYNAMIC CHAR ACTFRKTTC 


















^TRANSITION 


300 




300 




300 




ns typ 


VI ~ 4- 10V/GND V2=GND/+ 10V- Test Circuit f% 




450 


600 


450 


600 




DUU 


ns max 






50 




50 




50 




ns typ 


Test Circuit 7 




2S 


10 


25 


10 


25 


10 


ns min 






250 




250 




250 




ns typ 


Test Circuus & and 9 




450 


600 


450 


600 


450 


600 








toFp(EN,RS) 


250 




250 




250 




ns typ 


Test Circuits Sand 10 




450 


600 


450 


600 


450 


600 


ns max 




Write w Width 


IO0 


120 


100 


120 


100 


130 


ns min 


See Figure 1 


is Address j Enable Setup Time 




100 




100 




100 


nsmin 


See Figure 1 


t H Address., Enable Hold Time 




10 




10 




10 


ns min 


Set Figure 1 


Reset Puisc Width 




100 




100 




100 


nsmki 


See Figure 2 


OFF Isolation 


68 




68 




68 




dBtyp 


Vpn-0.8V.Rl- lk(l y C s =!5pF, 




50 




50 




50 




dBmin 


V s = 3.5Vftm s f=100kHz 


C s (OFF) 


S 




5 




5 




pFtyp 


V E? , = OV 


C D (OFF) 














ADG528A 


22 




22 




22 




pFtyp 


V EN =0.8V 


ADG529A 


n 




11 




11 




pFtyp 




Qikj; Charge Injection 


4 




4 




4 




pCtyp 


R s « &n , V s « OV; Test Circuit 1 1 


POWER SUPPLY 




















0.6 


1.5 


0,6 


1.5 


0.6 


L5 


mAiyp 
roA max 


V,M^V INL OrV rKH 


Power Dissipation 


n 


25 


11 


25 


11 


25 


mW typ 
mW max j 





NOTE 

'Satnpie tested a£ + 25X to ensure compiiancc. 
SpecMlfstions subiect to eban*e withcait notice . 



REV. A 



-3- 



ADG528A/ADG529A 



ABSOLUTE MAXIMUM RATINGS* 

(T A ™ + 25 °C unless otherwise noted) 

Vr>DtoV ss 44V 

V DD toGND 25V 

VssioGND -25V 

Analog Inputs 1 

Voltage at S, D V ss - 2V to 

V DD +2Vor 
20mA, Whichever Occurs First 

Continuous Current, S or D 20mA 

Pulsed Current S or D 

1ms Duration, 10% Duty Cycle 40mA 

NOTE 

'Overvoltage at A, EN, WR, RS, S or D will be clamped by diodes. Current 
should be limited to the maximum rating above . 

•COMMENT: Stresses above those listed under " Absolute Maximum Ratings" may cause permanent damage to the device. This is a sues* rating oniy and 
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure 
to absolute maximum rating conditions for extended periods may affecE device reliability. 

CAUTION 

ESD (electrostatic discharge) sensitive device. The digital control inputs are diode protect- 
ed; however, permanent damage may occur on unconnected devices subject to high energy 
electrostatic fields. Unused devices must be stored in conductive foam or shunts. The protective 
foam should be discharged to she destination socket before devices are removed. 



Digital Inputs 1 

Voltage at A, EN, WR, RS V ss -4V to 

Vdd +4Vor 
20mA, Whichever Occurs First 

Power Dissipation (Any Package) 

Up to + 75°C 470m W 

Derates above + 75°C by 6mW/ Q C 

Operating Temperature 

Commericai (K Version) - 40°C to + 85°C 

Industrial {B Version) -40°C to +85°C 

Extended (T Version) , . . , -55°Cto + 125°C 

Storage Temperature Range ~65°C to + 350°C 

Lead Temperature (Soldering, lOsec) +300°C 




DIP 









"•EE 






EN [T 








ADG529A 

top vsrw 

(Mot ro Seaiei 




si [jT 










TT| si 


•E 








FIN CONFIGURATIONS 
LCCC 

? i 




£ MC = NO CONNECT 




9 S« It 13t 



PLCC 

3 11 ¥ g J 



18 AI 

1? GNU 


w [7 






IS ss 


ss E 


14 S6 


E 

S3 (T 



EN [T 

v - E 

S5A (T 

E 
S3A (T 



ADGS2SA 
TOP VIEW 



3 w 
53 

I*] se 



3 Q £ 3 os NC i NO CONNECT 




ADG5J9A 

TOP VIEW 



ib | gns 

uj SIB 



J O ^ C J NC-NO CON«ECt 



TRUTH TABLES 



A2 


Al 


Aft 


EN 


WR 


its 


ON SWITCH PAIR 


X 


X 


X 


X 


S 


1 


Retains Previous Switch Condition 


X 


X 


X 


X 


X 





NONE (Address and Enable 














I nches Cleared) 


X 


X 


X 










NONE 











1 







\ 








1 


1 







2 





1 





1 







3 





1 


1 


1 







4 


1 








1 







5 







1 


1 







6 


t 


J 





1 







7 


1 


I 


f 


1 







8 



Al 


AO 


EN 


WR 


RS 


ON SWITCH PAIR 


X 


X 


X 


S 


1 


Retains Previous Switch Condition 


X 


X 


X 


X 





NONE (Address and Enabk 












Latches Cleared) 


X 


X 








1 


NONE 








1 





1 


1 





i 


t 







2 


1 





1 





i 


^ 


I 


I 


i 





I 


4 



X- Don't Care ADG528A 



X^ Don't Care 



ADG529A 
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ADG528A/ADG529A 



TIMING DIAGRAMS 



3V 



3V 



1.6 V 



EN, AO, A1, (A2) 




j*« t 5 w\ t H 

XTov 



as 



SWITCH 
OUTPUT 



3V 



OV 



3 



15V 



/ 



5V 



Figure 1 

Figure \ shows the timing sequence for latching the switch 
address and enable inputs. The latches are level sensitive; therefore, 
while WR is held Jow 3 the latches are transparent and the switches 
respond to the address and enable inputs. This input data is 
latched on the rising edge of WR. 

Typical Performance Characteristics 

The multiplexers are guaranteed functional with reduced single or dual supplies down to 4.5V. 



Figure 2 

Figure 2 shows the Reset Pulse Width, t ftS) and Reset Turn-off 
Time, t^p (RS). 

Note; All digital input signals rise and fall times measured from 
10% to 90% of 3V. t R = t F - 20ns. 



703 




Leakage Current as a Function of Temperature Trigger Levels vs. Power Supply Voltage, Dual or Single 

(Note: Leakage Currents Reduce as the Supply Voltages Supply, T& - +25°C 

Reduce) 
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ADG528A/ADG529A 



































SINGLE 
\_ SUPPLV 








DUAL 
V SUPPLY 




















1 , 


i 


— J — 


1 


1 



9 w ii n 13 

SUPPLY VOLTAGE - Vote 



14 15 



^transition vs. Supply Voltage: Dual and Single Supplies, 
T A - + 25*0 

(Note: For and lV ss j < 10V; VI - V m fV$$, 
V2 = Vss/Vqch See Test Circuit 6} 




8 9 10 11 12 13 t4 15 16 17 
SUPPLY VOLTAGE - Volts 

t DD vs. Supply Voltage: Dual or Single Supply, T A = 
+ 2S°C 



Test Circuits 

TEST CIRCUIT 1 
Ron 



TEST CIRCUIT 2 
Is (OFF) 




TEST CIRCUIT 3 
lo(OFF) 



TEST CIRCUIT 5 



+ 0.8V vi I™ 








D 










! ^ 

J a 


+ 0.8V A* 




fcr* 

GND 



^ ^ ^ 



TEST CIRCUIT 4 
Id(ON) 



TEST CIRCUIT 6 
SWITCHING TIME OF MULTIPLEXER, (transition 



I' 



V2 



' DP V SB 

T T 





EN 









e — 


1 , 


ADG529A 

* <j 




— o 








°QNO 



iotFF^ioAiOFF)-l DB (OFF} 



3V 1, 



| ADDRESS 
i DRIVE {V|*l 



j OUTPUT 



2.4V EN 



jlj: 



A2 S1 
A 1 Si THRU $7 

ss 



A& 

ADG52SA * 
EN 
RS GND WR 



OUTPUT 



1 S I IWLAR CO M PJ ECTfON FOR ADG52&A 



TEST CIRCUIT 7 
BREAK-BEFORE-MAKE DELAY, Iopen 



"1 



IMii _,_3S|>F 



!&A V 



J 



J 



ADDRESS 
DRIVE fV, N ) 



V» V s 




SIMILAR CQMN£CTK)N FOR ADG529A 
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ADG528A/ADG529A 



TEST CIRCUIT 8 
ENABLE DELAY, to* (EN), tore (EN) 



ENABLE 



(EN? 



' I OUTPUT 



1 i 



24V 










A2 51 










A1 S2 THRU S« 






A& ADG528A* 




EN D 




u f 50<i 






*SiMILARC0NNFCHONF0R ADG525A 

TEST CIRCUIT 9 

WRITE TURN-ON TIME, to N (WR) 



WE 

DRIVE ^Vwv,^ 



v 



NOTE: DtVICE MUST BE RESET FRtOR TO 
APPLYING PULSE 








EN 


SI 


A2 


S2 THRU SS 


A1 






ADG528A * 


Ad 


D 


RS 




WH 









+ 5V 



7 



35pF 



SIMILAR CONNECTION FOR 



TEST CIRCUIT 10 

RESET TURN-OFF TIME, ^(RS) 



3i 



RS DRIVE [V*l 



80% 

OUTPUT 



NOT£: WR MUST BE PUtSEO LOW 
pfilOfi TO APPtVING PUL$£. 




EN SI 

A2 $2 THfcU $6 

A1 A0G528A' 

^ D 
WR 



RS GND 



^7 



7 



SHWLAR CONNECTION FOR A0G523A 



TEST CIRCUIT 11 
CHARGE INJECTION 



T ! v s x^l 

"SIMILAR CONNECTION FOR ADG529A 
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TERMINOLOGY 

Ro>- Ohmic resistance between terminals D and S 

Ron Match Difference between the Ron of any two channels 
Ron Mft Change in Ron versus temperature 
I s (OFF) Source terminal leakage current when the switch 
is off 

I D (OFF) Drain terminal leakage current when the switch 
is off 

Ij> (ON) Leakage current that flows from the closed switch 

into the body 
V s (V ) Analog voltage on terminal S or D 
C s (OFF) Channel input capacitance for "OFF" condition 
C D (OFF) Channel output capacitance for u OFF H condition 
Q N Digital input capacitance 

tow (EN) Delay time between the 50% and 90% points of 

the digital input and switch "ON" condition 



toFF (EN) 
^TRANSITION 

toPEN 



VlNH 

IlNI. (IlNH) 

V ss 

Id£> 

Iss 



Delay time between the 50% and 10% points of 
the digital input and switch "OFF" condition 
Delay time between the 50% and 90% points of 
the digital inputs and switch "ON" condition 
when switching from one address state to 
another 

"OFF" time measured between 50% points of 
both switches when switching from one address 
state to another 

Maximum input voltage for Logic "O" 
Miiumum input voltage for Logic "I" 
Input current of the digital input 
Most positive voltage supply 
Most negative voltage supply 
Positive supply current 
Negative supply current 



MECHANICAL INFORMATION 
OUTLINE DIMENSIONS 
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